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nature of the vine and its winter dormancy, the temperature of the coldest month
becomes significant only when damage through frost becomes important.

For a simple cosine curve of temperature, any area beneath the curve, limited
by a fixed temperature and within specificd time limits can be readily shown to
be a lincar function of the maximum temperature. Where the eritical temperature
is onc-half of the temperature of the warmest month, there is in fact a strict pro-
portionality between day-degrees and that temperature. For a number of stations
along the northern limit of the cultivation of the vine in Europe, the length of the
season above 10° C. approximates to 6 months and such g corrclation could, in
fact, be expeeted if only approximately. For perfect agreement, the periods {or
comparison should have the same phase.

In order to illustrate this rclationship, three examples have been tuken. One
example, provided by the data of Angot, previously mentioned, for the period
1860-1879 in which sums of temperatures are calculated from the temperature
curves between the tme when the temperature first reaches 9 C. and the time of
the mean declaration of vintage for thesc areas. From the wave-form constauts
quoted by Angot for the temperature curves, it is readily possible to calculate
the mean temperature of the warmest month in each case. Angot found it con-
venient to group his 22 sets of observations into seven and these have been plotted
in Mig. 1. It will be seen that an almost perfect rectilincar correlation exists
between the pairs of values.
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Fig. 1, Tlustrating the relationship between the swms of temperature over 9% C. and the tew-
perature of the watmest month, The limnits chosen are- from the time when the mean
daily temperature reaches 99 C., to the time of the average beginning of vintagé for
groups of French viticultural areas. The data are those of Angot (1885} for the period
1860-1879. The temperatures of the warmest month are derived from estimates of the
annual mean plus amplitnde based on the Fourier constants given by Angot.

Californian and European expericnce is drawn upon for the data illustrated
in Fig. 2. The Californian data are taken from official records of statious chosen
for their vijcultural importance. The concept of sums of temperatures has been
extensively used by viticultural workers in California, for cxample, Winkler
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Fig. 2. Ilustrating the relationship between the sums of temperatures over 10° C, and the
temperature of the warmest month for California and Furepe, The California data
are based on the montlis April to October in accordance with current practice. The
European data are for the cool Yimit of cultivation of the vine, using selected stations
with season of approximately six months with meun temperatures above 10° C, The
crcle C represents the theoretical value for a cosine curve (20° C., 1162 day-
degrees ).

(1962), with particular reference to the subdivision and definition of the viticul-
tural arcas of that State into five regions based on temperature summation. The
Europcan data are for the cool limit of cultivation as established by the author
(1965). In both cases a satisfactory relationship is shown to exist. In the casc of
the Californian data, the line connecting the pairs of values shows a slight curve.

It should therefore be possible to usc the temperature of the warmcst month
as a substitute for sums of temperaturcs for general comparisons. The correlation
is only valid for mecan values over a period of years and cannot be expccted to
hold for individual seasons. On this basis, however, maps have been prepared for
south-eastern Australia and for France, on which the isotherms for the warmest
months arc shown. This is illustrated in Figs. 3 and 4, The following Table 1 gives
a wider perspective to the comparison.

TABLE 1
Temperature of the warmest month for vitieultursl areas

European and

Mediterranean localities °C Australian localities
Cool limit of cultivation 19 Geelong (Vic.) Coonawarra (S, Austl)
Bordeanx (Franca) 20
21 Stawell (Vie.)
22 Clare (8, Aust.)
Montpellier (France) 23 Rutherglen (Vie.) Berri (8. Ausi.)
24 Gritlith (N.8.W.)
25 Mildura (Vie.)
Tunis (Tunisia) 26
Taniv (Turkey) 27
28 Roma (Qld).
El Fayum (Bgypt) 29

Jordan Valley (Israel) 32
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Fig. 3. Map of France with isotherms of the mean temperatures of the warmest month in
relation to viticulture. The isotherm for 18-7°¢ C. is based on the cool limit of cultiva-
tion in western Farope. The linc AY gives the limit recognised by Arthur Yonug
(1792). The stippled margins represent the cool limits of areas tecognised for quality
by the Institut nationul des eppellations dorigine on the map of 1949,

Probably the best example of the use that can be made of the comparison
between France and Australia would be in the sclection of varieties for any given
locality and temperature conditions. 1t is 1ot intended to present an cxhaustive
list—this is a task for the experienced viticulturist, but the list in Table 2 mav be
suggestive in this regard. It will be recalled that Angot divided varicties into two
groups, one of which would ripen in the vicinity of Paris and the other not so. The
present list may be regarded as an extension of such a concept.

With respect to table grapes, the variety Chasselas, which 1s the most
important in France, affords an example of the problenss involved in climatological
interpretation for such a variety,
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TABLE 2

Cool limits for & sclection of varicties of vinez hased un French experience

Temperature of
ths warmest month Variety
"C

18 — 19 Chardonnay

Chenin

Gamay

Pinot noir

Riesling

Traminer
19 — 20 Cabernet gros

Cubernel sauvignon

Malbec

Syrah (Shiraz)
20 — 21 Sémillon

Trebbiana (Ugné blane)
21 — 22 Muscar of Alexandriv

{Museat gordo blavce)

22 — 23 Carignan

Cénsnut

Qrenache

Matare (Mourvédre)

Chasselas first appears in the Paris market in carly July from the coastal
region of Algeria, This is followed by the crop from the Mediterranean coast of
southern France. The main supply comes in late August and in Scptember from
the country of the Garonnc, with superior quality from near Moissac. Very late
supplies come from the region of Paris.

This variety is also used as a wine grape in the semi-continental regions of
France and is a recommended variety for certain areas in the Franche-Comté and
for Alsace. Under the synonym Gutedel it is also used in Germany for wine
making, In Baden-Wurtemberg, this variely is grown to the extent of §-5 pervent
of the viticultural arca.

Constantinescu in the Romanian report points out that certain carly varicties
do not produce grapes of high quality when grown under wartn conditions.

ACKNOWLEDGEMENTS

It is a pleasure to record the help received from the Library of the Royal
Society in London in sccuring copies of the papers by Humboldt and Angot,
Thanks are due to Mr. K. M. Cellier und Prof. J. R, Prescott for discussions on the
mathematical problems involved and particularly to the latc Mr, J. C. M.
Fornachon, as director of The Australian Wine Research Institute, for his con-
tinued interest in the investigation.

SOURCES OF INFORMATION
Galet, P.:

Cépages et vignobles de France—4 volumes (1956-1964).
Ministére de I'Agriculture:

Institut des vins dc consommation courante,
Le vignoble francais d'aprés le cadastre viticole (1955-1959).



14 ]. A. PRESCOTT

Office International de la vigne et du vin:
Méthodes et principes de détermination des uptitudes viticoles d'une région
ot du choix des cépages apprqpriés,

Rapports présentés A la 8¢ Réunion de Ja Commission I qui sest tenuc &
Mayence {R.IF.A.) les 4-11 Septembre 1967.

Bulletin de 1'O.1V,

Region Author/s Vol./No,  Ycar Pages
Romania Constantinesen, G. 40/441 1967  1179-1203
France Brejoux, P. and Daverne, P, 40/442 1967  1315-1333
South Africa Beukman, E. . 41/443 1968 19-27
Switzerland anon. a1/443 1968 28-37
Tunis Taoufik. B. A, 41/444 1968 135-158
Portugal Gracio, A. M, 41/445 1968 275-311
Isracl Saffran, B. and Hochberg, B. 41/447 1968 527-544
CGermany Alleweldt, G. 417447 1968 544-556
Soviet Union  Katarian, T, G. 4)/448 1968 639-631
Bulgaria Nedeltehev, N. 41/448 1968 651-657
Luxembourg  Faber, J. 41/448 1968 657-664

Yugaslavia Jelaska, M. and Avramoy, L. 41/449 1968 733-746
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Tig. 4. Map of south-eastern Australia with isotherms of the mean temperatures of the warmest
month in relation to viticulture. The isotherm for 18-7¢ G., represented by 4 broken
fine, is bused on the cool limit of enltivation of the vine in western Europe.
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